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Supplementary Fig. 1. Fluorescence of high solubility library variants from Fig. 4a. All variants were expressed arsB::Pibp GFP and induced with 250 µM IPTG. Error bars represent the standard deviation of three biological replicates.
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Supplementary Fig. 2. Testing amount of synergy between KS-AT and post-AT linker junctions on solubility. Fig. 5a displaying mCherry and GFP fluorescence. All variants were expressed arsB::Pibp GFP and induced with 250 µM IPTG. Error bars represent the standard deviation of three biological replicates.
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Supplementary Fig. 3. Measuring effect of swap in KS-AT linker junction positions. EposM4 AT-swap solubility data from Figure 5b showing both mCherry and GFP values. All versions were expressed arsB::Pibp GFP and induced with 250 µM IPTG. Error bars represent the standard deviation of three biological replicates.
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Supplementary Fig. 4. Measuring effect of swap in KS-AT linker junction positions. TiaM4 AT-swap solubility data from Figure 5b showing both mCherry and GFP values. All versions were expressed arsB::Pibp GFP and induced with 250 µM IPTG. Error bars represent the standard deviation of three biological replicates.
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Supplementary Fig. 5. SDS-PAGE of purified proteins used in this study. 5 ug of protein was loaded.
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Supplementary Fig. 6. Unusual KS-AT linker structures from AlphaFold models. Structure of DEBSM6 (top left) as reference has α0-β0 residues marked in pink and β2, α3 and β3 marked in green. Rifamycin M1 (top right) and aculeximycin M7 (mid left) lacks α3, bafilomycin M5 (mid right) lacks β3 and borrelidin M1 (bottom left) has a 25 amino acid insertion into α0-β0 linker. 
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Supplementary Fig. 7. Sequence alignment of KS-AT linker region to verify that secondary structures of experimentally determined models align with AlphaFold predicted secondary structures. SnapGene was used to generate alignment using MUSCLE algorithm. The four experimentally determined models are DEBSM1 [Cogan et al. 2021], LasM7 [Bagde et al. 2021], DEBSM3 [Tang et al. 2007], DEBSM5 [Tang et al. 2006]. 
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Supplementary Fig. 8: Flow cytometry results showing example of bimodal distribution of cell subpopulations with and without mCherry. Example shows results from D1 mCherry. A gate for cells with higher mCherry fluorescence (top right) was applied to extract GFP fluorescence only from mCherry expressing cells (bottom right).  




	High solubility colony
	Upstream Junction
	Downstream junction

	o01
	us19
	ds24

	o02
	us14
	ds61

	o03
	us11
	ds28

	o04
	us85
	ds21

	o05
	us18
	ds62c

	o06
	us33
	ds58

	o07
	us16
	ds61

	o08
	u13
	ds43

	o09
	us18
	ds51

	o10
	us18
	ds62h

	o11
	us14
	ds28

	o12
	us26
	ds62h

	o13
	us43
	ds46

	o14
	us17
	ds65

	o15
	us21
	ds64

	o16
	us19
	ds51

	o17
	us28
	ds62e

	o18
	us43
	ds56

	o19
	us25
	ds58

	o20
	us10
	ds38

	o21
	us11
	ds43

	o22
	us36
	ds51

	o23
	us19
	ds60

	o24
	us39
	ds40

	o25
	us82
	ds24

	o26
	us86
	ds41

	o27
	us32
	ds61

	o28
	us14
	ds62c

	o29
	us14
	ds56

	o30
	us33
	ds62e

	o31
	us33
	ds57

	o32
	us22
	ds41

	o33
	us17
	ds25

	o34
	us21
	ds62d

	o35
	us18
	ds62a

	o36
	us20
	ds56

	o37
	us86
	ds19

	o38
	us20
	ds40

	o39
	us43
	ds61

	o40
	us10
	ds62e


Supplementary Table 1. Swap position of high solubility colonies. 



	PKS
	Module
	Domains in module
	Modeled domains
	AT substrate

	Erythromycin
	6
	KS-AT-KR-ACP-TE
	KS-AT-KR-ACP
	Methylmalonyl-CoA

	Epothilone
	1
	KS-AT-KR-ACP
	KS-AT-KR
	Methylmalonyl-CoA + malonyl-CoA

	Tiacumicin
	4
	KS-AT-KR-ACP
	KS-AT-KR
	Ethylmalonyl-CoA

	Lipomycin
	1
	KS-AT-KR-ACP
	KS-AT-KR
	Methylmalonyl-CoA

	Borrelidin
	1
	KS-AT-KR-ACP
	KS-AT-KR
	Malonyl-CoA

	Rifamycin
	1
	KS-AT-DH-ER-KR-ACP
	KS-AT-DH
	Methylmalonyl-CoA

	Aculeximycin
	7
	KS-AT-DH-KR-ACP
	KS-AT-DH
	Malonyl-CoA

	Bafilomycin
	5
	KS-AT-KR-ACP
	KS-AT-KR
	Methoxy-ACP

	Filipin
	13
	KS-AT-KR-ACP
	KS-AT-KR
	Hexylmalonyl.CoA

	Lasalocid
	1
	KS-AT-DH-KR-ACP
	KS-AT-DH
	Ethylmalonyl-CoA

	Meilingmycin
	3
	KS-AT-ACP
	KS-AT-ACP
	Malonyl-CoA

	Nemadectin
	2
	KS-AT-KR-ACP
	KS-AT-KR
	Methylmalonyl-CoA

	Salinomycin
	3
	KS-AT-DH-ER-KR-ACP
	KS-AT-DH
	Malonyl-CoA

	Aldgamycin
	2
	KS-AT-KR-ACP
	KS-AT-KR
	Methylmalonyl-CoA

	Chalcomycin
	1
	KS-AT-KR-ACP
	KS-AT-KR
	Methylmalonyl-CoA

	Hygrcin
	7
	KS-AT-ACP
	KS-AT-ACP
	Methylmalonyl-CoA


Supplementary Table 2. AlphaFold models generated in this study. 



	Name
	Plasmid ID
	Source

	DEBSM6-TE
	JBx_039615
	Yuzawa et al. 2016

	D0
	JBx_045597
	Yuzawa et al. 2016

	D1
	JBx_045587
	Yuzawa et al. 2016

	DEBSM6 mCherry
	JBx_192543
	This study

	D0 mCherry
	JBx_192544
	This study

	D1 mCherry
	JBx_192545
	This study

	DEBSM6 swap junction library
	JBx_192546
	This study

	DEBS EposAT o04
	JBx_192547
	This study

	DEBS EposAT o08
	JBx_192548
	This study

	DEBS EposAT o15
	JBx_192549
	This study

	DEBS EposAT o17
	JBx_192550
	This study

	DEBS EposAT o33
	JBx_192551
	This study

	DEBS EposAT us1
	JBx_192552
	This study

	DEBS EposAT us3
	JBx_192553
	This study

	DEBS EposAT us26
	JBx_192554
	This study

	DEBS EposAT us27
	JBx_192555
	This study

	DEBS EposAT us48
	JBx_192556
	This study

	DEBS EposAT us52
	JBx_192557
	This study

	DEBS EposAT us79
	JBx_192558
	This study

	DEBS EposAT us84
	JBx_192559
	This study



	Name
	Strain ID
	Source

	arsB Pibp GFP
	JBx_193079
	This study

	arsB Pibpfxs GFP
	JBx_193080
	This study

	ibpA GFP
	JBx_193081
	This study



Supplementary Table 3. Plasmids and strains used in this study. All sequences can be downloaded and strains physically requested at: 
https://public-registry.jbei.org/folders/706
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